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MATERIAL AND METHODS

Plant in vitro cultures
The Sea daffodil (Pancratium maritimum L.) shoots formation was initiated by transferring of the sterile explants (pieces of young fruits) on Murashige and Skoog medium, supplied with 3% sucrose (Duchefa, The Netherlands), 5.5 g/L "Plant agar" (Duchefa, The Netherlands) and 1.15 mg/L NAA and 2.0 mg/L BAP (Duchefa, The Netherlands) (Georgiev et al., 2010). The cultivation was carried out at 26°C, under photoperiod of 16 h on light and 8 h on darkness. Obtained shoots were cultivated for more than 8 years with the subcultivation period of 28 days at the same conditions.
Studied microorganism
Curtobacterium flaccumfaciens strain PM_YT, isolated from Sea daffodil (P. maritimum L.) shoot cultures.
Culture media
YEB-agar medium. This agar medium was prepared by the following prescription (g/L): beef extract -5.0; yeast extract -1.0; peptone -5.0; sucrose -5.0; MgCl2 -0.5. The final pH was adjusted to 7.2 and 15.0 g agar/L was added. The medium was sterilized by autoclaving at 121ºC for 20 min. Then YEB-agar medium was transferred in quantities of 16 mL in sterile Petri dishes (d = 9 cm) and allowed to harden.
Morphological and cultural methods
Isolation and cultivation of the strain
The isolate from the shoot cultures was streak plated on YEB-agar medium. The Petri dishes were incubated at 30°C for 48 hours.
Cellular and colonial morphology
The description of the cellular morphology of the isolated strain was done by microscopic observation of a colored smear on a slide. The Gram affiliation of the studied strain was determined by the classical Gram staining. The colonial characteristics were determined by microscopic observation of single colonies developed on YEB-agar.
Cellular motility
The cellular motility was determined by deep inoculation of the strain using a bacteriological needle in tubes containing YEB-agar medium.
Biochemical methods
The oxidase and catalase activity of the strain were determined by standard strip tests (Merck, Germany). For positive controls were used Pseudomonas aeruginosa ATCC 9027 (for oxidase test) and Staphylococcus aureus ATCC 25923 (for catalase test).
Molecular-genetic methods
Isolation of total DNA
The isolation of DNA was performed using E.Z.N.A. DNA isolation kit according to the manufacturer's instructions.
16S rDNA amplification
All PCR reactions were performed using the PCR kit -PCR VWR in a volume of 25 µl in a Progene cycler (Techne, UK) according to the instructions of the manufacturer. In each PCR reaction 50 ng total DNA of the tested strain and 10 pmol praimers were used. DNA of the studied strain was amplified using universal primers for the 16S rDNA -27F (5'AGAGTTTGATCMTGGCTCAG3') and 1492R (5'TACGGYTACCTTGTTACGACTT3') (Lane, 1991). The amplification program included: denaturation -95°C for 3 min.; 40 cycles -93°C for 30 s, 55°C for 60 s, 72°C for 2 min.; final elongation -72°C for 5 min.
Purification of the product of the PCR-reaction -16S rDNA -from TAE agarose Gel
The purification of the 16S rDNA was conducted using DNA-purification kit (GFX MicrospinTM) according to the manufacturer's instructions.
Sequencing of the 16S rRNA gene
The partial sequencing of the 16S rRNA gene with two universal primers (27F and 1492R) was performed by the method of Sanger et al. (1977) at "Macrogen Europe Laboratory", The Netherlands. Using the CLC Sequence Viewer software, the entire sequence of the 16S rRNA gene was obtained, and the resulting whole sequence was compared with the on-line database sequences via the BLASTn algorithm. Thus, the studied strain was identified to the species level with the corresponding confidence level.
Antibiotic susceptibility test
Antibiotic susceptibility test was performed by Bauer-Kirby in vitro disc diffusion method (Bauer et al., 1966; Drew et al., 1972) with impregnated paper discs of 21 antibiotics ("Bul Bio -NCIPD" Ltd., Bulgaria). The strain suspension was spread plated on YEB-agar medium. Then four discs of different antibiotics per Petri dish were put on the surface of the agar medium. The Petri dishes were incubated at 30°C for 48 hours. Zones of inhibition were measured and recorded at 24-th and 48-th h of incubation. One unit (U) of antimicrobial activity was defined as equal to 1 mm 2 of the zone of inhibition beyond the disc diameter (d = 6 mm) (Xie et al., 2009).
RESULTS AND DISCUSSION
Sea daffodil (Pancratium maritimum L.) is a characteristic for sandy coastal habitats of the Mediterranean and Black sea regions where it is endangered and protected. Recent studies demonstrated that some alkaloids synthesized by P. maritimum L. are acetylcholinesterase inhibitors (Georgiev et al., 2010; Georgiev et al., 2011). As such, they are of pharmaceutical importance and hence they are in the focus of research to investigate the potential of in vitro cultures as a sustainable system for producing these secondary metabolites under controlled conditions. Plant in vitro systems are a promising technology for both fundamental investigations of plant cells and for the production of bioactive metabolites (Pavlov, 2014; Berkov et al., 2014). In the case with rare and threatened plants, such as P. maritimum L., they are prospective ecologically friendly experimental matrix for searching new bioactive metabolites. However, one of the biggest problems, concerning plant in vitro cultures initiation from dune plants are microbial contaminations. The same problem appeared frequently also during their subcultivation. Growing deeply in the low content of organic matter and nutritional substances sand, P. maritimum L. is in close relations with many symbiotic microorganisms, which possess great difficulties with sterilization and increase the risk of explants contamination (Georgiev et al., 2010). To avoid this risk, we used young fruits for initiation of in vitro systems by P. maritimum L. which led to obtaining of shoot cultures free of contaminations. However, after 8 years of subcultivation, bacterial contamination on the plant tissues appeared, which rapidly spread on the medium surface. This fact put at risk the survival of P. maritimum L. in vitro shoots. As far as we spent a lot of time for shoot line selection, we decided to isolate and identify the bacterium responsible for the contamination and to solve this problem using the most suitable for the purpose antibiotics. The infected shoot cultures exhibited different symptoms varying from dehydration, wilting and necrosis of the plant tissues to appearance of slightly orange-colored bacterial colonies on the plant surface, followed by death of the aerial parts (Figure 1) . The first step of isolation and identification of the etiological agent was streaking of the material on YEB-agar medium. After incubation at 30°C for 48 h, colored smears were prepared and observed under a microscope in order to determine the Gram affiliation and cellular characteristics. The cell morphology of the studied strain PM_YT is presented in Table 1 .
The second step was to determine the colonial characteristics of the isolate by microscopic observation of single colonies. As seen in Table 1 , the colonial characteristics of the isolated strain PM_YT were typical for Curtobacterium flaccumfaciens (Holt et al., 1997) . The results obtained from antibiotic susceptibility test showed that the isolate C. flaccumfaciens PM_YT was resistant to nalidixic acid and β-lactam antibiotics or penicillin-derivates (penicillin, ampicillin, oxacillin and amoxicillin). The susceptibility to other antibiotics of the β-lactam group (piperacillin) and the broad-spectrum cephalosporin antibiotic cefamandole was determined as moderate. The results demonstrated that the strain C. flaccumfaciens PM_YT was highly susceptible to the acylampicillin antibiotic azlocillin, antibiotics of aminoglycoside group (gentamicin, kanamycin, tobramycin, amikacin and streptomycin), glycopeptide antibiotic vancomycin, tetracyclines (tetracycline and doxycycline), ansamycines (rifampin), lincosamide antibiotics (lincomycin), the broad-spectrum antibiotic chloramphenicol, macrolide antibiotic erythromycin and fluoroquinolones (ciprofloxacin) ( Table 3) . The isolation, identification and determination of antibiotic susceptibility of C. flaccumfaciens is of great significance in agriculture due to its substantial role as one of the most important and spread plant pathogens. The occurrence of infections with C. flaccumfaciens has been recorded in diverse geographical areas in Europe 
CONCLUSION
This is the first report describing the isolation and identification of Curtobacterium flaccumfaciens from the plant Sea daffodil (Pancratium maritimum L.) and its shoot cultures used for laboratory purposes. This is of great scientific interest due to the wide spread of C. flaccumfaciens and its important role in the field of agriculture, causing significant crop and economic loses in different countries worldwide. The determination of antibiotic susceptibility of the strain C. flaccumfaciens PM_YT is also of great significance in the agricultural and laboratory practice in order to avoid or eliminate the microbial contamination with this phytopathogen of the plants and plant in vitro systems.
